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and/or rate logic such that the sampling period becomes a function of the sign; 
rate of change of signal strength. 
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COMPARISON OF POSSIBLE SHUTTLE AUTOMATIC ANTENNA SWITCHING SYSTEMS 



i 



cd 

O 


cd 




U 

p i 


3 

| 



CO 

•rH 


to 

G 

•H 




H 


G 

od X 


G 

3 



CO 

P 


G 

o 

CO 



o 

cd 


CD 

G 4J 

p 

P 

>> 



3 

CO 

1 

•H 

•H 

cd 

ft 

3 

p 

G 

CD 

•H 

P H 

3 


3 

G 


CO 

3 

3 

52 

P 

G 

O 

G 


O 

e 

O 

ft G 

O 


3 


3 

> 

G 

G 

G 

cd 

P 

4) 

G 

a 

H 

cd 

•H 

P 

*H 

ft 

8 8 5 

P 

9 

& 



•H 

CO 

3 

o 

CO 

O 

9 

G 

03 


ft 

•H U 

a 

Td 

•rH 

G 


o 


•H 


g 

4) 

•H 

p 

H) P 

• 

4) 

G 

o 

3 

G 

ft 


p 

<D 

CO 

3 


G 

P 

CO 

•H 

O 

CO 


ft Td 

CO 

P 

o 



G 

£ 

G 

p 

p 

ft 

>> 

CO 

G 

•rH 

G 

g 


o 

P 

3 


Td 

4) 

3 

CO 


G 

CO 




CD 

CD 3 

3 

3 

■H 

G 


3 

> 

cd 

> 

4) 

ft 

G 


<u 

<U 

3 

ft 

G 


g 

> 

P 


p 



o 

> 

O 

G 

M G 

G G 

CO 

p * 

H 

G 

3 



o 

eg 

3 

o 

o 


4) 

G 

p 

P 



G 

3 

O 


G 


G 

6 



H 

>» 

P 

•H 



H 

3 

** <D 

G 

o 

3 

P 


Td 

(1) 

CO 

ft 


o 

G 

G 

ft 

Td 

cd 

G 


3 


G 

•H 


g 

p 

•H 

o 

3 

G 

»H 

o 

o 

G 

G 

P 

H 6 

C 

3 

P 

> 


O 

CO 

43 


G 

3 


P 


3 

G 


CD ft 

3 

>> 




o 

S P 

a> 

P 

•H 

O 

•H 

p 


•rH 

G 

p 

bO 

3 

C 

Td 



CO 


bp 


a 

•H 

> 

G 

** p 

O 

cd * 


> 

3 

o 


CO 



3 

4) 

•H 

T3 

CO 

3 

G 

G 

•H 

G P 

G 

H 

G 

0 


3 

Td 

rH 

p 

> 

ft 

O 


ft 

tt) 

O 

P 

3 G 

•rH 

cd 

P 

to 


> 

•H 

cd 

G 

cd 

ft 

•H 

H 


O 

od 

P tao 






G 

G 

3 

G 

4) 

G 

4) 

G 

G 


a 

G H 

3 

3 

G 



CO 

G 

3 

o 



4) 

G 

O 


P 

G 

O CD 

> 

G 

3 



a 

>> 

G 

G 

O 

G 

ft 

G 

ft 

>> 

CO 

o 

ft > 

3 

3 

3 


3 

rG 

3 

3 

CO 

4) 

3 


G 

o 

ft 

G 

G 


5 

> 


p 


bO 

ft H 

Cm 

ft 

G 

T3 

4) 


G 

P *G 


3 

H 



CO 

rH 



cd 

CO 

O 

o 

4) 

> 

•H 

4> 

Td 

3 


3 


>> 

cd 

C 

P 


G 



4) 


cd 


Td 

3 


P 

Td 


CO 

G 

M 

CO 

CO 

cd 

P 

4) 

G 

CO 


4> 

• 'td 

G 


3 

3 



3 


0) 

a 

G 

G 

P 


•rH 

G 

G 

(D cd 

3 

3 

G 

a 


r— 1 



G 

cd 

P 

4) 

cd 

4) 


3 

P 

p 


P 

> 


O 

3 

• 

W> P 


I & 

G 

a 



3 CD 

•H 

G 

3 

3 

Td 

G 

CO 

CO 

•H 

CO 

G 

P 

3 

G 

CO 

G G 

CO 

3 

a 

G 

3 

P 


Cm 

G 

>> 

O 

G 

ft 


p 

O 

•H 

P 

G 


§ 


G 

G 

#* 

Cm 


CO 

•H 

•H 

4) 

ft 

CO 



al co 

O 

3 

3 

C 

•H 

O 

G 

0 

4) 


P 

G 

CO 

O 


a 

O 

G 

3 

G 

O 

O 

3 

G 

g 

cd 

CH 



CO 

4) 

CD 

G -H 


P 

3 

o 

cd 


•H 


P 

cd 

a 

4> 

<u 

P 


P 

P 

O 

3 


•H 


3 

3 

P 

cd 


rH 

G 

G 

G 

H 

CO 

O 

CO 

•h a 

G 

ft 


3 

a 

G 

G 

•H 

G 

a; 

G 

o 


Eh 

G 

•H 

G 

^ P 4> 

3 

O 

3 


G 


P 

Td 

o 

Cm 

4) 


CO 

G 

Td 

CO 

3 P 

> 


a 

9 

G 

C D 

Td 


•H 

•H 

G 

G 


4) 

P 

G 


P CO 


H 

9 

p 

O 

P 

cd 

a 

> 

P 

•H 

P 

• 

G 


O 

W) 

O >>P 

H 

p 

3 

•H 

g 


© 

o 

g 



CO 


G 

o 

G 

G co 

3 

3 

3 

^ p 


G 

p 

G 

cd 

4) 

ft 

CO 

cd 

O 


•H 


G 


S CO 

3 


M 

CO 

ft 

ft G 

O 

(U 


ft 

CD 

G 

CD M P 

P 

3 


o 

3 


>* 



P 


o 



G 

a 

H G 


3 


b0 H 

H 


CO 

CO 

4) 


4J 

0 

3 

4> 


p 

a *h 

3 

G 

3 

G 

H 

p 

p 

a 

CO 

3 

G 

CO 

4) 

r> 

g 

1 

G 

ft 

52 

SP 5 

•H 

> 

•H ^ 

G o 


P 

3 

3 

•H 

3 

ft 

ft 

G 

ID 

G 

o< 

G 

<u 

a 

G 

G 

CO 

<D P 

P 

P 

G 

3 

3 

G 

p 

o 

•H 

H 

> 

O 

G 

4) 

4) 



> *H 

3 

a 

P 

G 


CO 

CO 

•H 

G 


3 

4) 

O 

p 

> 

H 

> 

>» 

3 


ft 

G 


s 

G 

G 


> 

G 

•H 

CO 

O 

cd 

CD 

41 CO 

3 

ft 

G 


3 

3 

CO 

cd 

o 

■ 

O 


P 

>> 

O 

a 

G 

G 



O 

3 

H 

P 


> 

4> 

G 

G 

> 

o 

CO 


G 

P H 


3 

ft 

G 

G 

3 

X 


P 

O 


O 

4> 


P 

G 

3 

CD 

G 

G 


P 

o 

Td 

o 

<D 


CO 


H 

H 

H 

G 

O 

G 

ft G 

•H 

P 

3 


•H 

•H 

G 

43 

t*) 

•iH 

• 


4) 

4> 

4) 

CO 

o 

O G 

3 


SP 

ft 

P 

Td 

CO 

P 

G 

G 

CO 

<U 

CO 

G 

O 

•*H 


3 

3 

O 

O 

G 

G 



•H 

cd 

G 

P 


G 

G 

G 

4) 

CO 43 

G 

P 

G 


3 


rC 

<P 

G 

ft 

O 

•H 

od 

3 

4> 

cd 

P 

CO O 

ft 


3 

>> 

ft 

o 

O 

O 

o 

a 

P 

G 

G 

G 

ft 

ft 

cd 

CD 


3 

> 

o 


cd 


P 

0 

o 

O 4 

G 

o 


a 

G 

H 4) 


G 

O 

G 

3 


3 

tO 

•H 

a 

cd 


4) 

o 

4> 

0 

3 

Td P 

3 

nd 

o 

3 

G 



G 

> 


Cm 

CO 

P 

a 

G 

o 

ft 

G 3 

o 



•H 

P 

o 

ft 

•H 

CO 

g 


•H 



&H 


CD 

3 G 

•H 

3 

9 

O 


•H 

o 

T» 


o 

G 


3 

4) 


cd 

CO 

to 3 

G 

a 

•H 

G 

G 


c 

4) 


•H 

CO 


G 




4) ft 

3 

9 

d 

ft 

O 

03 

CO 

3 

> 


cd 

a 

4) 

P 

• 

C 

CD 

G CD 

> 

p 

ft 


> 

G 

p 

•H 

CO 

ta 

<u 

G 


G 

CD 

G 

CO 


3 


3 

2 


3 

CO 

P 

•H 


p 

P 


<0 

P 

P 

P 

3 

>* 

3 

3 

P 

G 

ft 

CO 

4J 

CO 


3 

> 

G 


G 4> 

£ 

3 

G 

G 

•H 

43 

3 

3 

cd 

cd 

> 

>> G 

G 

•H 

3 

G 

CD G 


P 

3 

Td 

P 

a 

Td 

Td 

G 

•H 

CO 

CO 

P 

CD 


O 

U P 


W 


ft 

c 


3 

C 

cd 


P 


•H 


o 

4) 

ft 

G 


G 

* 

3 

G 

3 

ft 

G 

P 

Td 

cd 

cd 

U) rH 

C 

CD 

O 


3 ft 

• 

•H 

O 

ft 

o 

cd 



ft 

G 

9* 

•H 

G 

G 

G 

ft O 

G 

G 

3 

3 

3 


ft 

G 

G 

CO 

<0 

•H 

a 

od 


•H 

CD 

3 

O 

H 

G 

Td 

G 


0) 

3 

cd 

G 

G 

o 

W) tJ 

CO 

P 

O 3 

> 

P < 

P 


0 

H 

P 




o 

o 


G 


4> 

O CO 

•H 

•rH 



3 

CO 

cd 

P 

3 

H 

P 

P 

o 

4> 

O 

H 

a 

H 3 

3 

> 


G 

H 

•H 

G 

3 

rH 

0) 

CO 

•H 

cd 

> 

o 

H 

3 


O 

3 

■ 

O 

taO 

G 

G 

O 

G 

ft 

> 

4) 

> 


•H 

QJ 

cd 

G 

>> 3 

3 

H 

•H 

cd 

•H 

cd 

a 

3 

G 

CO 

o 

4> 

CO 

a 

cd 

H G 

G 

3 

3 

P 

3 

ft p 

•rH 

rH 

tt) 


p 

O 


CO 

ft H P 


G 

H 

3 

a 


g 

cd 


CO 


*H 

ft 


4) 

CD 



3 

Td 

P 

H 

bO 

0 

G 

0) 


G 

G 

0 

> 

G 

G 

CD 

2 

•H G 

G 


3 

G 

G 

o 

3 

Td 

3 

G 



6 


P 

p 

P O 

O 

S & 

O 

•H 


ft 

•H 

G 

4) 

4J 

4J 

H 

G 


•H 

•H 

G ft 

CJ 

ft 

3 

rH 

o 

> 

P 

P 

G 

ft ft 

4) 

O 

3 

P 

3 

3 

G 

ft 

G 

3 

03 


o 


P 

P 

>> 


> 

P 

o* 

CO 

CO Td 

3 

P 

•rH 

G 

o 

52 

u 

P 

cd 


P 

G 

6 



CD 

CO *H 



G 


ft 

•H 

G 

ft 

cd 

ft T) 


O 

H 

T3 

CD 

G 

3 3 

3 

G 

•H 

3 

P 

o 


G 


g 

H 

•H 


4) 


CD 

ft G 

•rH 


G 

ft 

£ 

•H 

0 

P 

£9 

3 

4) 

P 

P 

H 

3 

P 

CO 

P 

3 

G 

H 

O 

G 

p 


'a 


G 

cd 

od 

ft 


G 

•H 3 


bO 

3 



cd 

S 

cd 

> 

Td 

Td 

4) 

r h 

CO 

4) 

§ B 

G 

> 

§ 

CO 

CD 

•H 


ft 

O 

G 

> 

•rH 


3 

a 

a 


a> 

rH 


CO 

G 

o 

(V 

O 

CO 

P 

a +a 


3 

3 

3 

•H 


3 

p 

cd 

4) 

CO 

o 

ft 

a 


CO 

CO 

•H co 

X 

> 

o 

a 

o 

G 

43 

cd 

4> 

G 

o 

O 

G 

o 

CD 

o 

o 

G G 

P 

s 

3 

9 

G 


P 

bO 

> 

P 

H 

o 

■H 

CO 

G 

H 

a 

> a 

•H 

H 

G 

p 

a 


262 



m 

LU 

li. 

CD 

1- 

s 

RELATIVE 

UNITS 

ooooo o o o o o o o 

S £ £ 2! 04 w O" ** *r ^ ^ 

o 0 a «r « ^ m » * 

mJ 

o 


JJO ; 
Si Z L 

c 

J 

t 

RELATIVE 

UNITS 

1.0 

1.05 
1.2 

1.25 

2.2 

2.05 

2.25 
2.05 
3.2 
2.25 
2.05 
2.25 

z 

> 

u 

z 

UJ 

u 

u. 

Li. 

UJ 

oc 

UJ 

ll. 

*n 

z 

< 

e 

s 

»- 

< 

2 

s 

U. 

z 

| 36 DEG/SEC 

z 

o 

5 

a 

03 

Oi 

CL 

5 

■£ 

►- 

z 

UJ 

u 

ae 

UJ 

a. 



95 

100 

97 

100 

100 

95 

100 

95 

no 

100 

95 

100 

z 

U 

UJ 

0 

0 

94.5 

94.5 

100 

95 

100 

95 

100 

95 

0 

0 

0 

0 

89.5 

89.5 

100 

95 

100 

0 

0 

0 

0 

0 

o 

z 

| 18 OEG/SEC 

z 

3 

s 

3 

03 

T3 

fSi 

03 

-a 

-o 

m 

T3 

*n 

z 

UJ 

u 

UJ 

CL 

95 

100 

98.5 

100 

100 

95 

100 

95 

100 

100 

95 

100 

95 

95 

97 

97 

100 

95 

100 

95 

100 

95 

0 

0 

0 

0 

94 

94 

100 

95 
100 

0 

100 

0 

0 

0 

z 

u 

u 

UJ 

tn 

V 

o 

UJ 

o 

o- 

z 

o 

5 

a 

m 

TS 

03 

•o 

>o 

i" 

h- 

Z 

UJ 

u 

oc 

UJ 

Q. 

95 

100 

99.5 

100 

100 

95 

100 

95 

100 

100 

95 

100 

SS®»°Sos;§Soo 


» » fr » rt ^ ^ » X Q* 

to 

MAX 

XMSN 

LOSS 

m 

N N N N N ‘O 

N IM • • O 

<>»»»* ^ ^ ^ 
* « • * • 1 « ^ ^ ^ « t 

< 

z 

ROTAT- 
IONAL 
LOSS 
36 DEC/ 
SEC 

o 

TJ 

N f*> r» N f*. y*\ .a 

<0 <C 4 4 u i t 1 00 

z 

ROTAT- 
IONAL 
LOSS 
9 DEG/ 
SEC 

a 

■O 

^ »n in *r m in m m 

T* 7* © ° ° o ° O 0 0 

' ' * t it, 

111 

z 

TRANSMIT 

NULL 

DEPTH 

0 

TJ 

in m m in m ^ ^ m m m m m 

rw <\i (\i pi* (M 'l* oo oO 0 is. fs. 

< 

f 1 

COVER- 

AGE 

►- 

z 

UJ 

o 

oc 

UJ 

a. 

100 

100 

100 

100 

100 

71 

71 

70 

78 

78 

95 

95 

V 

TRANSMIT 

GAIN 

0 


< 

RECEIVE 

GAIN 

0 

T> 

m m m m m 

O O O O ^ 4> 

- CNI rn tNi rs 

o 

THRES- 

HOLD 


NO 

YES 

NO 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

3 

< 

u. 

Of 


3 

UJ 

H- 

> 

SIMPLE SWITCHING 

SIMPLE SWITCHING 

ADAPTIVE SWITCHING 

ADAPTIVE SWITCHING 

SEPARATE CHANNEL 
SWITCHING 

0 0EG PHASING 
SIMPLE SWITCH 

0 DEG PHASING 
ADAPTIVE SWITCH 

90 0EG PHASING 
SIMPLE SWITCH 

90 DEG SEPARATE 
SWITCH 

90 DEG PHASING 
ADAPTIVE SWITCH 

135 DEG PHASING 
SIMPLE SWITCH 

135 DEG PHASING 
ADAPTIVE SWITCH 


263 












d 


u 




o 

3 

0) 

3 



ft 

•H 

Vi p 

p 

o 



a 

¥ 

0 P 

p 

Vi 

ft 


•H 

o 

O 



ft 

T* 

H 

rH 

a 

09 

(19 


a) 

ft 


O d 

0) 

P 

a> 

X 

§ 

3 

•H O 

rH 

P 

4a 

•H 

3 

p 

p 

ft 


p 


oi 

p 

o * 

B 

Vi 





q o) 

3 

O 

09 

d 

3 

* 

p cj 

09 


p 

O 

d 

nd 

Vl 5 


a> 

a> 


0 

O 

p 

P 

a 

09 

TJ 


♦H 

3 p 

o 

o 




09 

8 u 

<2 Vl 

u o 

3 

ft w 


0) 


o p 

’3 

o 
d 


p 

a 

•H 

fi 

& 

p 

‘3 

o 

d 


3 

d 

o 

a> 


co h 


d 

•H 

ft 

9 

•H 

•H 

p 


p *d 

•H 

o 

O 

H 

ft 

p 


ft d 

rH 

•H 


c 

H 

1 

o 

H 

V 


p 3 
ft ft 

1 

09 

*H 

H 

O 

P 

3 


o 


o <u 

3 

O 

d 


09 

43 



— d 

09 

3 

P 



O 

T3 





a 

P 

rH 

P 

a 


a p 

3 


o 

Q 

3 

•H 

0) 


8 d 


3 

o 

ft 

c 

> 



p ft 

— .. 

P 


ft 

s 

09 

3 


09 d 

rH 

P 

H 




p 


>> *rl 

> / 


3 

1 

4a 

3 

p 


09 


m 

p 


O 

ft 



rH 

Vi 

a 

•H 

ft 

o 

p 

p 


d 3 

o 

P 

ft 

ft 

o 


aJ 


o d 


o 

•rH 


3 

a 


* 

•H ft 

09 

Vi 

*G 


*H 

TJ 

fH 

P -H 

P 

d 


P 



g 

3 

3 01 

09 

3 

'd 

ft 

V 

09 

3 

d 

P 

•H 

ft 

q 

s 

o 

P 


ft 

d p 

09 

3 


•H 

* 

*H 

£f 0) 

d 

P 



09 

d 

09 

09 

1 09 

o 

O 


S 

p 

o 

P 


O ft 

o 

•H 

m 

o 

0) 

d 

•H 

P 

a d 


P 


M 

•H 

*H 

d 

0) 

o 

8 

> 



01 

C 9 

o 

3 

o d 


r> 

< 

d 


d 

ft 

•H P 

ft 

a 

rH 


O 

ft 

•H 

d 

g> . 

p 

•H 

CO 

ft 

a 

c 

a 

3 

ft 

ft 

d 



•h 


iH 

H 09 

o 

a 

ft 


T) 

a 

CJ 


P 


•H 

•H 

W 

3 

*H 

•H 

3 

rH P 

3 


09 


p 

P 

ft p 

09 

P 

H 

C /3 

09 


o 

p 

d p 

P 

3 

P 

s 

3 



d p 


P 

d 

ft 

p 

ft 



3 »H 

* 

•H 

ft 

w 



3 

09 

P > 


ft 

G 

! ft Tl 

p 

Tj 

o 

r^? 

3 

•H 


\ c 

3 

p 

•rH 

O 3 

H 


CO 

*H 

p 


> 

a q 

3 

+3 

o 

3 

a) 

d 

o 

Q 

O 


09 

ft 

d 

•H 

d 

O 09 

•H 

OJ 

3 

w 


3 


ft 

•H P 

09 


ft 

s 

if 

a 

0 ) 

TJ 

0 ) 

p 

jpg 

3 

p 


d 

o 


p 

ft 

d 

a 

rH 


3 

d 



264 



MSC SYSTEMS EVALUATION 


i 




t t 


U 

O 

< 


- Q 5 

8 5 - 


1 


Z 

< 

U Z ^ 
O “ 


6 6 


co at 
"u 

Q 


U 

Q 


CO 

CM 


z y 

<s 

z| 


00 

cs 


265 


RECEIVER 




MSC SYSTEM EVALUATION HARDWARE - SYSTEM DESCRIPTION 


<D 





\ tS 
4) »r| 3 



to 
X fl 

* 

X P 4 P 



O *rl 

H 

•P H ^ 'H 

bp 


tO fl H 

3 

« O 4) H 

fl 


fl (0 ft 

3 

> h ft 



♦H B 4 

a 

o & 

H 


H p S 


OJ 4 3 

ft 


ft 3 CO 

a 

B 

a-a- x 

B 


OOp+3 

3 


3 to CO 

o 

*H • fi 

CO 


CO fl 4 

p 

p o <u 



•rl P 


O . • fl 

to 


*d p 3 

a 

fl *-» 4 4 

4 


O 3 -H 

o 

fl O P ,fl 

CO 


•H P P 

p 

£ a) o 

fl 


A O -H 

3 

4) fl o 

3 


4 fl fl 

fl 

3 g , 

o 


ft «H 

4 

3 H 4 
to 4) a) 

o 


CO 

•d -h p 

8* 

•H fl g P 

•H 


4 *H 


o O 

to 


X 4 fl 

fl 

P 4 *H 4-f 

•rl *3 P 

0 


•H H O 

3 

H 


4-i O A 


3 3 



•H *H 

n 

O 4 P CO 

H 


to X o 

6 

fl tO O H 
*H a fl cd 

3 

> 


4 4 
CO > to 

rl 

rH 

OP > 

a 


3 fl 

3 

H S fl 

4 


3 4 -H 


bp P ft 4) 

p 


o x a 

O 

fl > 2 p 

fl 


P -rl 

P 

<M vA .H 

•H 

1 


U P 

•rl *d 

fl 

•rl O 

4) 


to C 4 

O 

P 3 T3 

a 


o 3 p 

•rl 

4) fl 



rl OS 

P 

4 P O 0 
p a) P o 

P 


h sr 

« ft 4 

O 

fl 

aJ A 4 



P 

A to to 

4 


> P X 

C 

< *d i 

X 


fl P P 


4) fl H 

•H 


4 4 

4 

X 0 • 

ft 


P CO fl 

■d 

e« . ft o 



fl 4 

•rl 

aJ to 

4) 


•h d x 

fl 

C 4 At 

X 


1 H P 

| 

*2^o 

S 


4 O 

fl 

CO 4 A 



a x * 

4 

P P O 4) 



•H to 'd 

> 

•3 § °fi 



P 4 C 

1 fl o 

O 

U (0 A 

rl 


*d x o 

rl 

A *d *H 

O 


4 P 4 

3 

I 

X 

to 


X to 

ft 4 "v. 

fl 

o a 

4) 


ft X to 

3 

to 4 »H 

A 


P P 

g 

a h • x 

X 


4 H 


*H 4) CO CO 

p 


X 4 O 

3 

e co a 



ft > > 


•h a 

T5 


O 

fl 

P 4 O 3 

4) 


* X cvi 

O 

XI o 

C 


to d-x 


4> P 4) P 



fl o 


4) CO 3 

H 


ft CO • 

*d 

A g 

a 


ft ft O 

4 

X O CA A 

4) 


cd 

p 

P t- 3 

p 


P H <M 

3 

H 00 O 

4) 


o fl o 

fl 

is a> . o 

T3 


fl fl 

o 

X > O 0 
4) 

4 

fl 


to 4 

P *H cn 

e* 

*d H {s O 

ft 


O to 3 

o 

4) kP 



fl 4 

o 

g H 4 

3 


P fl 

fl 

3 3 > 5P 



CO fl o 


3 d 4 fl 

> 


•H ft 4 


O to *H 

5 


fl Tj 

4 • 

•H M H 

rl 


4 .rl 

fl 3 

CO CO fl ft 

4 


r| 4 

3 fl 

*H rl fl 

X 


O 4 tO • 

•rl X « CO 

fl 

4) H 3 



CO 4 

to X ft CO 

CO 


X P P H 

fl P 

CPS 

rH 


4 H <0 

O C 

•H 3 CO 

H 


> Vi O > 

•H 3 

rl <h (0 4 

fl 


W > fl 

CO 

ft O (0 

ft 


4 4 

•h *d 

a o 3 



X cd P 

> 4 

d 41 to a) 

4 

• 

p . c 

O fl 

CO g g o 

SP 

(0 

Tj 

n-3 S- H 

fl hH 
ft CO 

4-t 4) O P 

P 

fl 

•rl fl fl t) 

4 

O ^ -H 

H 

O 

o cd fl 

•* 

OH ^ 

o 

O 

o o o 

fl 

fl 4 H O 

> 

4 

rl 4 o 

O 4 

O *d *jH fl 


CO 

3 co O 4 

•H X 

*H > *H 

fl 


fl P CO 

P P 

P ^ o 

O VO 

4 VO | 

3 p 

mod 

p 


fl 4 rl 

*H GO 

o 

is 

4 is P • 

rrt O 

3 4 

P 4 O *H 

4 

fl 

tO fl 3 O 

•rl P O bp 

P 

4 

4 fl 

r| 

C 3 4 O 

4 

> 

C > _ P 

fl 4 

H A CO H 

TJ 

4 

M 4 3 3 

M CO 


266 


MSC SYSTEM EVALUATION HARDWARE 

SYSTEM DESCRIPTION 



267 


£ MANUAL TRIGGER 




MSC SYSTEM HARDWARE - ANTENNA SWITCH 



268 


MSC SYSTEM EVALUATION 
HARDWARE - ANTENNA SWITCH 



269 


END TERMINAL (TYP) (HIGH IMPEDANCE TO RF 


o 


o 

-p 

§ 

o 

a 

g 

G 

a 

-p 


3 4 j «p 
H w aJ 


43 O 

0 43 
•p o u 
•h a o 

1 

a a a 

fl 43 *d 

a -p a 

<u o a 

•P G O XX 

j"r 

3 v. a 

a a a 43 

CD 43 a H -p 
-p -p o aS 
a *h a 

-3^4^ W *H -P 

•H O «H C 03 3 

M U G <D O 

§ 43 O <D O -P 0 

CJ ft -P *H 

U aJ -P -P H a 

pq a) a) >h a! o 

0 ) ft to -rl fl 

rH C ^ O -P C 

-P • O a “ 

«P >> G 

3 -P -d 3 
43 -h a> a> 

CQ H -P -P 

I s 


> ftTj 
CD CD 

a -p 

0} 4) U 
•h ' tf 3 
43 O tJ 

+* o g 

> o 

ft O 

o a 

CD 

a G 4=> 

8 H 
43 *d H 
ft CD -H 

*P > 


CD 


03 

03 


•P 
„ CO 
O CD 
ft -P 

G U 
o a 

rG 


■p 

a 

CD 

-P 

CJ 

5 

§ 

a 


6 

G 

O 

•H 

■£ 

& 

ft 

§ 

CJ 


ft -H CD 

_ G -P 
as .n g 

43 CD 
O 43 <D 
3 P H 
CO -P 


03 

+* 4 J 
•h a 

CO 

o *G 

ft CD 

83 

o 
o 


“1 

«H 43 

G W 

fi OJ 
43 
-P 

G £ 
O -P 


& 

TJ 

<D 

44 

CJ 

o 

a 


•H OS 
o G CO 
43 C -P 
CJ 0 ) O 
(U P H 

§ § * 
G 
O 


CO -P 

a 


^ CD 
ttf H 
•h a 


CD 

-P »H 
H CtJ P 

HO *H 3 
C fctf U 43 
•H G ft.-H 
a *H O U 
43 T3 ^ -P 


CD P> 
O CO 

g’ 

CO 43 
CJ 


ft 

3 

o 

o 

a 

0 ) 

-p 

■H 

€ 

O 


•P CD 
a 43 
•P 
CD 

as 


CO 

•H ft 

•H P> 

u 

a a 

3 

p> 

3 a 

-h 

o 

G -P 

-p 

CO PQ 

a 

ft 

° h 

a 

a 

CD 

G a 


•h a 

3 

■p 

G 43 

O G 

-p 

tj ft 



•H P> 

*h a 

a 

a 

-P 

G 


p> ^ 

a 

h d 

a 

o 

T* O 

a p> 


3 a 


•H 

0 ) -P 

*H 

a 

t )0 -H 

>> 

-p 

-P 

'd a 

u 

•H -P 

rH 

a 

cj TJ 

a 43 

a 

ft c 

a 

3 

3 a 

U Eh 


G a 

■p 

r — 1 

'G p> 


a 

o a 

a 

a 

G o 

a 

•p 

o a 

rH 

> 

o a 

-p • 

G 

a 

& 

CD 

cj c 

a g 

a 

-p 

a 


G 

rH O 

a 

a a 

o 

a 

w o 

ft *H 

a 

a 43 

o 

a 

C CJ 

a -p 

u 

-p p> 


•p 

■H 

O *rj 

•H 


a 

CO 

a co 

CJ 'O 

3 

a >> 


43 -H 

c 

CT 43 H 

G 

03 


T) O 

a 

P> G 

O 


a co 

G CJ 

u 

o 


a 

43 

8 8 

a 

-p 

t 3 

rH 

H 43 

a 

d 

-p 

■P 

• a 

H 

a -p 

a 


a a 

u a 

a 

•H 

o 

ft 

B X 4 )P 

•H 

* > 

a 

o 

a a 

x> 

ft 

G 



-p 

a 43 


o B 

o 

rH 

a to 

a cj 

H 

•H E 

rH 

rH 

>» G 

43 a 

a 

+3 O 


< 

a -h 

cj a 

ft 

a ft 

rH 


270 


MSC SYSTEM TEST PROGRAM 

BLOCK DIAGRAM 





271 


RECORDER 




MSC SYSTEM TEST PROGRAM 





>> 


aj 





G 

P 


H H 
<U P P 





1 

•H 


•H • 


G CO P 

i 

G 



P 

P 

^ CO 

1 

G G C 

G 

3 

QJ 

QJ 

q 

•— 1 

g 

aj 

3 <u 0) 

G 

ft G 

G 

a 


o 

a 

G cn 

co 

QJ 

P 


CJ 

> 

• -H 

o 

O CO QJ 


© 


P 



P P 

CO 

O G G 

P 


* 

P 

G 

P 

G G 


CJ > ft H 

* 

O 

•H 

O 

G 

<u o 

rG 

g a co 

•H 

P 

© 

> 

G 

G 

i *h 

P 

s 

QJ 

P 


QJ 

P 

ft H 

•H 

QJ P 


G 

< 

P 



o ft > 

p p 

to 

G 


W 

P 

w 

H ft 


G co G 

G 

G 


QJ 

O 


QJ G 

* 

G >> G 

•H 

G 

• 

G 


w 


a p to o 

P 

o 

G 

QJ 

© 

aJ 

4) 0) 

0) 


CO 

o 

QJ 

P 

P 

P 

P H 

p 

co CO 

d> 

CJ 

P 

G 

o 


p 

CO 

♦H *H 

p 


■H 

•H 

<u 

to 

G p 

s 

G • 


QJ 

G 


p 

a 

QJ G 

CO 

G EH to 

G 

G 

G 

P 

p 

•H 

G G 


O G 

a 

P 

O 

0 

QJ 

P 

P to 

to 

P -rH 

p 





G 

G 

G 

P • P 

•H 

P 

QJ 

© 

QJ 

O 

3 o 

P 

G P co 

a 

O 

P 

p 

G 

o 

p p 

rG 

G o qj 

•rH 


P 

QJ 

P 

QJ 


o 

P G P 

CO 

w 

P 

> 


G 

P P 

p 

•H G 


p 

G 

QJ 

QJ 

G 

G QJ 

*H 

CO P P 

P 

QJ 

G 

P 

G 

a g 

> 

G G 

c 

P 

cn 


*H 

p 

g o 

CO 

C0 O P 

a 

O 

G 

a 

G 

g rH 


♦HOP 


a 

QJ 

QJ 

£ 

G 

P 

a *h 

p 

G P 

r> 

G 

QJ 


> a) 

OJ 

P P G 


0) 

P 

0 

p 

a) 

P 

G 

G P 

a 

p 


ft 

Q) 

CO 

P 

g 

G <U 

0) 

G 

P 

P 

o 

3 >> 

a 

O | CD 

p 

o 

O 

P 


G 

rH P 

G 

P ft G 

CO 

© 



O QJ 

p 

P P 

o 

O P 



P 

G 

P P 


G 

o 

G P 

CO 

P 

QJ 


O 

to 

CO cj 

o 

O <U G 


O 

P 

w 

P G 

c 

fl *H 


W > ° 

o 


O 

QJ 

QJ > 

•H 

S p 

QJ 

G CD P 

p 

to 

a 

•H 

P 

g 

P *H 

G 

QJ P 

G 

G 

CJ 

G G 

CO 

CO o 

P 

G 0) 

P 

•H 

QJ 

G 

to 

•H 

>» QJ 


W O 

•H 

P 

P 

QJ 

•H CO 

rH 

CO ft 

G 

QJ G P 

P 

W 

G 

G 

P G 

ft 

CO 

O 

GOO 

G 

QJ 

CJ 

cd 

CO 

S 

rH 


Eh -h G 

a 

P 

CO 

QJ 

qj a 

D 

o G 

P 

> O 

CJ 



G 

> QJ 

a 

G QJ 

a; 

0) 


QJ 

o 

P 

G P 

CJ 

P QJ 

P 

• G P 

G 

G 

p 


■H © 

G 

G G 

G 

co ft G 

CD 

P 

\ 

QJ 

>> 


O 

O 

a o 

G 


p 

G 

QJ CO 

O 

a <u 

O 

QJ G P 

P 

0) 


P 

G 

-P 

> 

a> 

P to 

O 

P 

G 


© 


cd a) 

G 

co G o 


G 


P 

P G 

P 

C G 


>> <U P 

0) 

P 

G 

P 

P O 

qj 

G 

G 

CO P 

G 

CJ 

O 

G 

•rH *H 

p 

0) CO 

QJ 

G G 

P 

G 



> p 

o 

P P 

o> 

Qj ^ 


•H 

w 

P 

G 

> 

C CO 

G 

P co 

P 


a 

G 

© O 

0) 

3 a) 


G G 

O 

P 

s 


a p 

p 

p 


T3 G > 


QJ 

p 

G 

QJ G 


qj 

G 

•H ft 

© 

G 

© 

tO P G 

!>»H n 

G 

-d o Ti 

P 

G 

!>» *H 

© 0 

rH 

P B 


g p g 

•H 

G 

© 

© 

>> a 

•H 

p 3 

G 

© 0) G 

c 

P 


QJ 

m o 

G 

G P 

P 

O > 

P 

ft P 

P 

CJ 

3 

rG CO 

G 

<D CO 



O 


0) 

§ 

CO >> P 

GPP 

P 

to 

G 

G 

P 0) 

♦rH 

CO 

P 

a; G 

CO 

G 

P 

O 

G G 

G 

p 

rG >> G 
P P 0 

<u 

P 

G 

P 

P p 

ft 

O QJ 

O 

p 

QJ 

O 

•H 

•rH 


rG 


O G 0) 


G 

CJ 

!k P P 

CO 

CO P 

P 

QJ G 

p 



© 

c o 

♦rH 

a , 

a; P 

s 

<U G *H 
G H G 

o 

* 

QJ 

G 

QJ 

a 

CJ c 

B 

P 0 

o 

P G a 1 P 

P 

3 

P 

o 

3 

CO 

a 

<D 

G • 

G 

p 

G 

QJ «H 

g 

>>H 

G 

G G G 

<D P 

QJ 

G 

P 

G P 

w 

CO rH 


o o 

a u 

© 

4 

© 

P G 

0 

3 

QJ 

<u a> 

ft G 

QJ 

P 

G 

G 

<u 

rH 

G G P 

O CO 

G 

G 

* QJ 

PL, 

p - 

G 

P P 

P *rH 

ft 

G 

•H 

>» ft 


G P 

G 

GPP 

(L> P 


cd P 

P o 

-P 

hG G 

G 

P G G 

> ft 

QJ 


O 

p 

CO 

•H **H 

Q) 

G G 

o a 

G 

QJ 

© 

© QJ 

<u 

1 S 

P 

p cn 

P o 

a 

C0 


G G 

Eh 

•H 

<D Q 

CJ 


a 

QJ 

G P 

a 

a g 

CO 

POP 

<U CJ 

p 

G 

G 


O -H 

G 

•H P -H 

G G 

G 

ft P 

G 

qj 


O 

0 CO P 

P 

G 



. O 

p 

<u qj 

o 

•H >> 

0) 

P 

P 

P 

P 

CO 

rG CO 


P co O 

G G 


G 

O 

0J 0 

>» 

P 0 

G 

p 

■rH 

© 

a 


P S 

cn 

o 

£ 1 

QJ 

<U bO 
G G P 

O -H O 


r* 

3 

v> 

p 

§ 

•H 

G P 

to © 

*H *>> 

S3 

•H ft P 

S G -H 

> G 

P 

QJ 

P 

P © 

£ 

P 

G 

CJ P 

G a> 


C 

G 

W 


G CO 

P 

P P -H 

<u p 

G 

C 

G 

QJ QJ 

qj 

0) -H 


G *H P 

p cd 

P 

a 

QJ 

> P 

G 

P g 

O 

G > o 

C QJ 

G 

G 

ft 

G G 

H 

•H P 

Eh 

> « a 

G W 

Q 

CJ 

O 

•H P 


272 



< 

CL 

o 

o 


to 

>- 

to 

u 

U) 

s 


< 

o 


U) H 


o 

Q 


V) 

Q. 

s 

o 

u 

u 

< 

(a 

* 

<o 

< 


< 

Q 


Q 

Z 

< 


(A 

VO 


z 

< 


z 

Ul 

o 

Z 

JI 

Ul 

< 

: 


Ul 

Ul 

<K 


5 

o 

o 

z 

Ul 

u 

0£ 


Ul 

< 

i 

Ul 

oc 

Ul 



0 

< 

Z 

Ul 

mJ 


|S 

O 

Z ui 


<R 

o 

ui J; 

Ul 

UL Ul 

ik 

O-. 

O 


< 

o oi 

5 <« 


(A 

(A 

Ul 

Z 

z 

< 

z 

U 

O 

V 

z 

o 

(A 

u 


ui 

< 


o 

u. 

z 

o 

vo 

vu 

O 


< 

S 

Ul 

Ul 

Ul 

Ul 

oc 

3 

H- 

< 

oc 

Q 

< 


z z§ 
2 q og 

l<I“ 

3 J D ui 
-J® JO. 

^ ui < O 


“ 55 

a. c < 
Z < I 

S £ £ 
2 ^ « 
< S O 

U. u- 

oS < 

z 2 < 

o< Q 
z a* 
<Q Z 

1^2 


273 


S-BAND 



MSC SYSTEM TEST PROGRAM (CONT) 

TEST RESULTS SUMMARY 
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FURTHER EVALUATED FOR 
PHASING SYSTEMS 
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MSC SYSTEM TEST PROGRAM - TEST DATA 
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desirability of one system over another will depend on the results of detailed testing of the complete 
Shuttle antenna system. Detailed testing of the Shuttle antenna system will be conducted on breadboard 
hardware as this hardware becomes available. 


